INTRODUCTION
In the theory of extensions of groups and also in the transfer theory of groups, we make our discussions independent of transversals. This gives rise to obstructions and indeterminacies in determining the extensions. Thus we are prompted to study transversals individually and abstractly. Every right transversal of a subgroup in a group can be given the structure Ž Ž . of a right quasigroup with identity a groupoid is a pair S, ( , where S is a nonempty set and ( a binary operation in S and a right quasigroup is a Ž . groupoid S, ( in which the equation X ( a s b, where X is unknown, has . a unique solution for all a, b g S . Conversely, in this paper, we prove that every right quasigroup with identity can be embedded as a right transversal Ž . into a group which is universal in certain sense see Theorem 3.4 . An extension of a group H is a group G which contains H as a normal subgroup. We shall call a group G a general extension of a group H if G Ž . contains H as a subgroup not necessarily as a normal subgroup . A pair Ž . G,H , where H is a subgroup of a group G, will be called a general extension. We have a category E E whose objects are general extensions and Ž . a morphism from a general extension G , H to a general extension 1 1 Ž . Ž . Ž . G ,H is a homomorphism from G to G such that H : H . 2 2 1 2 1 2 w x Following the method of Schreier S1, S2 , we introduce a structure called a c-groupoid and show that the category C C G G of c-groupoids is equivalent to the category E E of general extensions. To every right quasigroup S we Ž associate a c-groupoid with some universal property. This in turn using . the above equivalence embeds S as a right transversal into a group with the required universal property.
If H is a normal subgroup of a group G, then all the right transversals Ž . of H in G are isomorphic to GrH . Using the universal embeddings of right quasigroups as right transversals, studying congruences in right quasigroups, and then using the classification of finite simple groups, it is w x proved in L-S that if all the right transversals of a subgroup in a finite group are isomorphic, then the subgroup is normal. We believe that the result is true for infinite groups also.
C-GROUPOIDS AND GENERAL EXTENSIONS
Let H be a subgroup of a group G and S a right transversal of H in G Ž which contains the identity throughout this paper, a right trans¨ersal will be . assumed to contain the identity of the group . Suppose x, y g S and h g H. . H to H will be denoted by . The various identities relating , , f, and the binary operation ( which are the consequences of the existence of the identity, existence of inverses of the elements of G, and the associativity of Ž . the binary operation in G allow us to say that S, H, , f is a c-groupoid in the following sense.
Ž
. D EFINITION 2.1. A quadruple S, H, , f , where S is a groupoid with identity e, H a group which acts on S from right through a given action , a map from S = H to H, and f a map from S = S to H, is called a c-groupoid if it satisfies the following:
Ž . C sI , the identity map on H,
where x, y, z g S and h , h , h g H. binary operation is a consequence of C y C .
9
Ž . The map i: H ª G defined by i h s he is an injective homomorphism.
Ž . The map j: S ª G defined by j x s 1 x is also an injective map. After the identifications of H and S with their images in G, H becomes a subgroup of G and S a right transversal of H in G such that the c-groupoid Ž . determined by S is the same as S, H, , f . Ž . The pair G, H , where G is the group described in the above theorem, will be termed the general extension associated to the c-groupoid H , is a c-homomorphism in the following sense.
Ž . homomorphism, and g: S ª H a map such that g e s 1, is called a
for all x, y g S 1 and h g H 
g S , is easily seen to be a c-homomor- This gives us a c-homomorphism p, q, and
Ž . Further p, q, g is a c-isomorphism if and only if is an isomorphism with
From uniqueness, it follows that ( is the homomorphism determined
serve that I is determined by I , I , I . Hence ( s I if and 
COROLLARY 2.10. A subgroup H of a group G is normal if and only if e¨ery right trans¨ersal of H in G determines a c-quasigroup.
Proof. This follows from the Corollaries 2.8 and 2.9.
RIGHT QUASIGROUPS AND GENERAL EXTENSIONS

Ž
. Let S, ( be a right quasigroup with identity e. We will consider the solutions of various equations in S. In all these equations, X will denote s Ž . the unknown. Let y, z g S. Define a map f y, z from S to S as follows: s Ž .Ž . Ž . for x g S, f y, z x is the unique solution of the equation
Ž . x(y (z. We show that f y, z g Sym S , the symmetric group on S. We Ž .Ž . Ž Ž .. Ž . adopt the convention h.k x s k h x , h, k g Sym S and x g S for the Ž . Ž . product in Sym S so that Sym S acts on S from the right in the natural Let u, x, y, z g S. Then for all x, y g S and h g H. Now,
implies that
for all x g S. Since q is the permutation representation of H induced by Ž Ž .. s Ž . , we get q f y, z s f y, z . Also
Ž . Proof. The proposition follows from the following two identities:
Ž . . As discussed in this paper, right transversals abstractly in a group are right quasigroups embedded in a suitable manner. Several people have studied groups whose subgroups have some prescribed properties. One can similarily try to describe groups in which transversals possess some prescribed properties. For example, one can try to characterize groups in which every right transversal S has the property that G ( G for every The abstract description of right transversals in non-discrete groups is a difficult problem. We hope to describe it up to homotopy.
